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In-situ growth of Fe on Ni/Cu(001) 
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Magnetization Vector Field 

• out-of-plane magnetization component  
• field of view 10um 

Imaging 3D structures 
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Fe/Ni/Cu/Ni/Cu(100) 
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Magnetization Vector Field Imaging 3D structures 



Fe/Ni/Cu/Ni/Cu(100) 
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Magnetization Vector Field Imaging 3D structures 

Also see First principle calculation: Nandy et al. PRL 116, 177202 (2016) 
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Magnetization Vector Field Skyrmions at interfaces with lower symmetry  

bcc(110), fcc(110) interfaces:  anisotropic DMI, uniaxial Ku 
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Magnetization Vector Field Skyrmions at interfaces with lower symmetry  
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In-plane Néel-type skyrmions 



Out-of-plane system 
Chiral wall 

In-plane system 
Achiral wall 

G. Chen, et al. unpublished 

In-plane chirality?  
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Out-of-plane In-plane 

Red arrows: spin 
Green arrows: 𝐒𝑖 × 𝐒𝑗 

−𝐃𝑖𝑗 ∙ (𝐒𝑖 × 𝐒𝑗) DMI energy term 

DMI ≠ 0 DMI = 0 

Absence of chirality: in-plane rotation 
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Phase diagram 

Stabilizing chirality in in-plane magnet 
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in-plane 

near SRT 

Fe/Ni/W(110) 
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2μm 

Magnetization Vector Field Is bubble always a skyrmion? 

The importance of knowing and tailoring the DMI 

Thin Fe/Ni film Thick Fe/Ni film 
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Possible iDMI in the periodic table of the elements  
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Significant DMI at Gr/Co interface 
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Rashba DMI: 0.3 meV/atom 
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Tailoring the DMI Chirality induced XMCD 
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